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============

Major depressive disorder (MDD) is a mental disorder characterized by low mood, low self-esteem, and loss of interest in normally enjoyable activities, the changes lasting for a minimum period of two weeks and causing impairment in social, occupational, sleeping and eating habits, general health, or other important areas of functioning. The prevalence of MDD in India ranges from 1.7 to 74 per thousand population.\[[@ref1][@ref2]\] Depression is characterized by a typically chronic course with associated anxiety symptoms as co-morbidity.\[[@ref3][@ref4]\] Associated anxiety symptoms may result in greater symptom severity, higher suicidal risk, and poor treatment response than either depression or anxiety alone.\[[@ref5]\] A significant overlap exists in the pathophysiologic components of depression and anxiety involving serotonergic, noradrenergic, and GABAergic systems in brain and their treatment.\[[@ref6]\] The selective serotonin reuptake inhibitors (SSRI) and serotonin-norepinephrine reuptake inhibitors (SNRI) are reported to be effective in treating anxiety disorders associated with MDD.\[[@ref6][@ref7][@ref8]\]

Desvenlafaxine is a SNRI that received United States Food and Drug Administration (US FDA) approval in February 2008 for the treatment of MDD, generalized anxiety disorder (GAD), panic disorder, and social anxiety disorders; in India, Central Drugs Standard Control Organisation (CDSCO) approved desvenlafaxine on July 2009 for MDD.\[[@ref9]\] Desvenlafaxine\'s novelty lies in the fact that it inhibits both norepinephrine and serotonin uptake. Escitalopram, a SSRI is approved for MDD and GAD in adults and children over 12 years of age. Head-to-head comparison of the two drugs in general population is lacking except one such trial conducted on post-menopausal patients. Reviews and systemic analysis on SSRIs and SNRIs have conflicting results. Therefore, this study was undertaken to compare the clinical effectiveness and safety of desvenlafaxine versus the standard antidepressant, escitalopram in patients with MDD associated with symptoms of anxiety.

Materials and Methods {#sec1-2}
=====================

The study was a randomized, controlled, parallel group, open label, phase 4 trial. Eligible subjects were adults ≥18 years and ≤60 years and of either sex who attended the Psychiatry outdoor clinic of a teaching hospital in eastern India with a clinical diagnosis of MDD as per Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TSR).\[[@ref10]\] Subjects with a baseline Hamilton Depression Rating Scale (HAM-D) score\[[@ref11]\] of 7-18 (mild and moderate depression cases) and a baseline Hamilton Anxiety Rating Scale (HAM-A)\[[@ref12]\] score ≥12 (*vide infra*) were included. Exclusion criteria included pregnant, lactating women, suicidal tendencies, catatonic features, patients on antidepressants for last one month, concurrent medical illnesses (hypertension, uncontrolled diabetes, ischemic heart disease, chronic renal failure, cirrhosis, malignancy), subjects with other coexistent psychiatric disorders (e.g. associated psychotic and maniac features, dementia, low I.Q, obsessive compulsive disorders) or subjects on drugs (quetiapine, duloxetine, buproprion, cough preparations, aspirin, fluoxetine, sertraline, monoamine oxidase inhibitors, tricyclic antidepressants), which are known to interact with the study medications.\[[@ref13]\] The study was approved by the Institutional Ethics Committee (approval ref. number IEC/1055) and written informed consent was obtained from all subjects or their legally acceptable relative (LAR) as applicable. The trial was registered with Clinical Trial Registry India (CTRI/2012/08/002895).

Successive eligible patients were randomized (unstratified) using a computer generated random number table with 1:1 allocation ratio to receive either desvenlafaxine (50 mg) or escitalopram (10 mg) once daily for a period of 8 weeks. Responder rate was defined as ≥50% of baseline HAM-D score improvement at the 4^th^ and 8^th^ week visit. Allocation concealment was done by sequentially numbered sealed opaque envelopes. The study medications were purchased by the department for trial purpose and the entire consignment (both study drug and comparator) were of the same manufacturer. The manufacturing company had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

The effectiveness outcome measures were changes from baseline to study end of HAM-D~17~ and HAM-A. The HAM-D scale is a 17-21 items observer scale to assess the presence and severity of depressive state in patients, amongst the first 17 items, 9 items are scored 0-4 (0 = absent, 1 = doubtful or slight, 2 = mild, 3 = moderate, 4 = severe) whereas the next 8 items are scored 0-2 (0 = absent, 1 = doubtful or slight, 2 = clearly present). The HAM-A scale consists of 14 items, each defined by a series of symptoms, and measures both psychic anxiety (mental agitation and psychological distress) and somatic anxiety (physical complaints related to anxiety). Response to treatment was assessed by ≥50% decrease in HAM-D and HAM-A score. Safety assessment included changes in vital signs and treatment emergent adverse effects-those reported by the subjects and those elicited by the clinician at every visit. Laboratory investigations viz., hematogram (hemoglobin, total leucocyte count, differential leucocyte count, and erythrocyte sedimentation rate), liver function test, and serum urea and creatinine were done at baseline and at study end visit as a part of safety check.
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### Study Visits {#sec3-1}

Detailed clinical history, drug history, and baseline HAM-D and HAM-A scores were recorded in a pre-designed case report form. Three post-baseline visits were scheduled at 2 weeks, 4 weeks, and 8 weeks after randomization. At each follow-up visit, they were evaluated clinically using HAM-D and HAM-A rating scores. Drug dispensing was done at baseline and at week 4. History about the occurrence of any adverse event was also taken. Compliance check was also done using the pill counting method. Evaluation of the effectiveness and safety parameters were done in all subsequent follow-up visits as described above.

### Statistical Analysis {#sec3-2}

Sample size calculation was based on changes in the primary outcome variable (HAM-D score). With a 80% power, α = 0.05, standard deviation of HAM-D score of 3, effect size of 2 with equal allocation ratio, the number of evaluable subjects required per group was 36. However, assuming a 20% dropout rate, we recruited 43 subjects per group in the study. The sample size was calculated using Statistica statistical software.

Effectiveness analysis was done by modified intention- to-treat basis whereby subjects who had baseline and at least one post-baseline data of HAM-D and HAM-A were evaluable. Missing visit data were substituted by the last observation carried forward strategy. For safety analysis, all randomized subjects who had received at least one dose of the trial medication were considered evaluable. Continuous variables (normal distribution) were compared between groups by independent sample *t*-test and within group by paired *t*-test. For between group comparisons of non-parametric variables, Mann--Whitney U test and for within group comparison Friedman\'s ANOVA followed by *post-hoc* Dunn test were used. Categorical data were compared using Chi-square or Fisher\'s exact test as appropriate. Value of *P* ≤ 0.05 was considered statistically significant. SPSS version 17 statistical software was used for analysis.

Results {#sec1-3}
=======

The flowchart of study participants is depicted in [Figure 1](#F1){ref-type="fig"}. Of the 86 randomized subjects, 77 (escitalopram group = 39, desvenlafaxine group = 38) were evaluable as per the modified intention-to-treat analysis, since 9 subjects were lost to follow up. The mean age in the escitalopram group was 40 ± 10.6 years and in the desvenlafaxine group was 41.9 ± 8.5 years; the difference was not statistically significant (*P* = 0.27). A total 64.1% were males in the escitalopram group and 60.5% in the desvenlafaxine group. The disease duration at screening were also comparable (*P* = 0.19) between groups. No concomitant psychiatric medications were used, as elicited during drug history; however, 5 subjects (3 in test and 2 in control) were on anti-hypertensives and were well-controlled throughout their study period.

![CONSORT flowchart of study participants](IJPharm-46-433-g001){#F1}

Baseline HAM-D (*P* = 0.63) were comparable in the two treatment arms. The responder rates defined as ≥50% improvement in HAM-D score from baseline at 8 weeks were 79.48% in the escitalopram group versus 73.68% in the desvenlafaxine group; the difference was not statistically significant (*P* = 0.59). Responder rates for HAM-A score at 8 weeks were 76.92% and 71.05% in the escitalopram and desvenlafaxine groups, respectively. The difference was not statistically significant (*P* = 0.61) \[[Table 1](#T1){ref-type="table"}\]. The responder rates assessed at 8 weeks visit for both HAM D and HAM A were higher in the escitalopram group compared to the desvenlafaxine group, though the difference was not statistically significant.

###### 

Number of patients responding to ≥50% decrease in HAM-D and HAM-A scores
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HAM-D scores showed comparable results at all visits. However, escitalopram faired significantly better in HAM-A scores than desvenlafaxine at all visits. Comparison of HAM-D and HAM-A scores are listed in Table [2](#T2){ref-type="table"}, [3](#T3){ref-type="table"}, and [4](#T4){ref-type="table"}.

###### 

Between group comparison of HAM-D scores
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###### 

Between group comparison HAM-A scores
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###### 

Between group comparison of changes in HAM-A score from baseline
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Within group changes of both scores, from baseline to subsequent visits in both treatment arms, were statistically significant (*P* \< 0.01). Between groups comparison of the median HAM-D scores showed no significant changes, but there was a statistically significant difference in HAM-A scores between the treatment arms both at baseline, subsequent follow-up visits, and at the end of the study.

Safety data analysis revealed that 10 out of 39 subjects (25.64%) in the escitalopram group and 14 out of 38 (36.84%) in the desvenlafaxine group reported at least one adverse event. However, the difference was not statistically significant (*P* = 0.33). The common adverse events were nausea, vomiting, discomfort, insomnia, somnolence, and fatigue. Nausea occurred more frequently in the desvenlafaxine group than in the escitalopram group. All adverse events were non-serious and mild in severity and did not require treatment interruption or study drug withdrawal. Laboratory parameters were comparable at baseline and at the end of study.

Discussion {#sec1-4}
==========

The study results indicate that both escitalopram and desvenlafaxine, which are widely used antidepressants, were also beneficial in reducing anxiety symptoms. The effectiveness of both drugs in controlling anxiety symptoms in MDD subjects appear to be comparable as there was no statistically significant difference in the responder rates. However, comparison of absolute anxiety scores showed a statistically significant difference between groups. This difference was, however, present since baseline; therefore, this baseline difference could attribute to the differences in subsequent visits. Reduction of median HAM-A score was more in the escitalopram group (baseline 24-5 at the end of study) compared to the desvenlafaxine group (baseline 26-14 at the end of study). In clinical practice, a ≥50% decrease in the scores holds greater relevance than an absolute score decrease. Since the 50% responder rate were similar in both the groups in the follow-up visits, escitalopram and desvenlafaxine have comparable effectiveness in controlling symptoms of anxiety with depression. Our result findings were in concurrence with a randomized, double blind placebo-controlled, multicenteric, flexible dose trial in adult subjects of generalized anxiety disorder (GAD) by Bose A *et al*., where escitalopram was compared with venlafaxine extended release; the overall efficacy analysis suggested that escitalopram and venlafaxine are both effective treatments for GAD, but escitalopram was better tolerated.\[[@ref14]\] Also, Soares *et al*. compared the efficacy and safety of desvenlafaxine and escitalopram in MDD with symptoms of anxiety in postmenopausal women, and the study demonstrated that there was no significant difference in their efficacy as evaluated on HAM-D17 scores.\[[@ref15]\] Desvenlafaxine treatment achieved ≥50% response in 56-58% (HAM-D Score) and 41-48% (HAM-A Score) of patients. Our study achieved a higher response rate, 73.68% in HAM-D score and 73.7% in HAM-A score. Also, a review conducted by Ali and Lam showed that escitalopram demonstrates better efficacy than other SSRIs and similar efficacy to SNRIs which is consistent with the results of our study.\[[@ref16]\] However, a systematic review on the comparative effectiveness of various SSRIs and SNRIs on MDD accompanied by anxiety or insomnia or pain in 19 head-to-head trials suggested that SSRIs do not differ in effectiveness, though the evidence was moderate in nature.\[[@ref17]\] The current study is consistent with previously reported individual results and adverse events for the study medications.\[[@ref18][@ref19][@ref20][@ref21][@ref22]\] In terms of tolerability, escitalopram was better tolerated than desvenlafaxine, as escitalopram indicated lesser incidence of adverse effects.

The study limitations were that we could not undertake a double blind study due to logistic reasons and a longer active duration of treatment would be more informative.

Conclusion {#sec1-5}
==========

Over the last two decades, there has been much progress in our understanding of epidemiology, neurology, and treatment of depression and anxiety disorders. Whilst SSRIs are regarded as first-line treatment in most depression and anxiety disorders, SNRIs are receiving increasing considerations and desvenlafaxine received regulatory approval. In conclusion, this study indicates that desvenlafaxine is comparable to escitalopram in patients of depression with symptoms of anxiety, and escitalopram is better tolerated. Nevertheless, differences in tolerability and cost also must be considered when choosing therapies.
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